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© DC/AC converter for the supply of a gas and/or vapour discharge lamp. 



© DC/AC converter for supplying two discharge 
lamps (12, 13). Two input terminals (4, 5) of that 
converter are interconnected by a series circuit com- 
prising two switching elements (6, 7). A capacitor (8) 
connects one of the input terminals (4) to an end 
(18) of two output circuits (17, 16, 15, 14; 23, 22, 21, 
20), one of these output circuits (17, 16, 15, 14) 
being connected also to a junction point (19) be- 
tween the switching elements (6, 7). 



According to the invention, a second series cir- 
cuit comprising two switching elements (10, 11) is 
present, the other output circuit being connected to 
a junction point (19 a ) between the said switching 
elements (10, 11). 

The converter thus obtained can be readily used 
both for simultaneously supplying two lamps and for 
supplying only one lamp. 
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The invention relates to a DC/AC converter for 
supplying a gas and/or vapour discharge lamp, 
which converter comprises two input terminals 
which are to be connected to a DC-voltage source, 
these two input terminals being interconnected by 
a first series circuit comprising a first switching 
element and a second switching element, a circuit 
comprising a capacitor and at least two output 
circuits being present, the circuit comprising the 
capacitor being connected on the one hand to one 
of the input terminals and on the other hand to a 
first end of each of the two output circuits, and a 
second end of the first output circuit being con- 
nected to a junction point between the first switch- 
ing element and the second switching element 
while each of the output circuits is provided with 
connection members between which a lamp to be 
supplied can be connected a control device being 
present for rendering the said switching elements 
alternately conducting. 

A known DC/AC converter of the kind indicated 
above has been described in, for example, EP- 
93.469. This known converter is used for supplying 
two lamps which are connected in parallel 
branches. 

A drawback of this known converter is that, if 
one of the two switching elements becomes defec- 
tive, and thus remains non-conducting, both lamps 
will extinguish. 

. The invention has for its object to provide a 
DC/AC converter of the kind described in the open- 
ing paragraph with which, if one of the switching 
elements remains non-conducting, one output cir- 
cuit can still continue to function, so that a lamp 
connected to it can continue to emit light. 

According to the invention, therefore, a DC/AC 
converter of the kind referred to in the opening 
paragraph is characterized in that the input termi- 
nals are interconnected by a second series circuit 
comprising a third switching element and a fourth 
switching element, both of which are connected to 
the control device, a second end of the second 
output circuit being connected to a junction point 
between the third and fourth switching elements. 

An advantage of a converter according to the 
invention is that, if one of the four switching ele- 
ments becomes defective, and thus remains non- 
conductive in the operational state, one output cir- 
cuit can still continue to function, so that a dis- 
charge lamp connected to it can continue to emit 
light 

In undisturbed operating conditions of the con- 
verter, in which two lamps are supplied, the al- 
ternating character of the voltage across these 
lamps is obtained by having the voltage across a 
series circuit comprising the two output circuits 
change its sign continuously. 

This can be explained as follows. Suppose the 



first and the third switching element are connected 
to the positive input terminal of the converter, and 
that the second and the fourth switching element 
are connected to its negative input terminal. The 

5 first and fourth switching elements will then, for 
example, be made conducting and non-conducting 
practically simultaneously by the control device. 
Similarly, the second and third switching elements 
will be made non-conducting and conducting prac- 

w tically simultaneously by the control device. The 
fact that the combination of the first and fourth 
switching elements on the one hand and the com- 
bination of the second and third switching elements 
on the other hand are made conducting at alternate 

75 moments results in the AC-voltage across the se- 
ries circuit comprising the two output circuits. 

It is also conceivable that, while the first switch- 
ing element is in the conducting state, the asso- 
ciated fourth switching element is made conducting 

20 and non-conducting alternately. This also holds for 
a few other combinations of switching elements 
from the first and the second series circuit of the 
converter. 

If only one of the output circuits is provided 
25 m with a correctly functioning lamp, a remaining part . 
of the converter can function as a half-bridge circuit 
and thus supply the lamp. 

The invention is based on the recognition of 
the fact that two DC/AC converters designed as 
30 half-bridge circuits can be so joined together that 
they have their capacitors in common. 

It is conceivable for the converter according to 
the invention to have a second capacitor, the two 
capacitors forming a capacitive voltage divider 
35 which interconnects the input terminals of the con- 
verter. A junction point between these capacitors is 
then at the same time the first end of each of the 
two output circuits. 

Thanks to this capacitive voltage divider, the 
40 voltages across the output circuits can remain sub- 
stantially equal. This means that the lamps are 
operated in a unform way. 

The discharge lamps to be supplied may be 
high-pressure discharge lamps or low-pressure dis- 
45 charge lamps. 

The lamps may or may not be provided with 
preheatable electrodes. 

A stabilizer ballast for such a lamp may, for 
example, be included in one of the supply conduc- 
50 tors of the bridge circuit of the converter. Alter- 
natively, a stabilizer ballast, for example a choke 
coil, may form part of one of the output circuits. 

Furthermore, an output circuit may be provided 
with a further reactive circuit element, for example 
55 a further capacitor, across which the lamp to be 
supplied can be connected. This reactive circuit 
element may serve to promote the ignition of the 
lamp in question. 
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If one of the two lamps becomes defective, and 
thus non-conducting, so that it extinguishes, it is 
possible that all four switching elements of the 
converter continue to be controlled by the control 
device. The control of only two of these switching 
elements, however, is necessary then, Le. of that 
pair of switching elements of which a junction point 
is connected to the second end of that output 
circuit to which the still operating lamp is con- 
nected. So these are the two switching elements 
forming part of the half-bridge circuit referred to 
above in the single-lamp situation. 

A DC/AC converter according to the invention 
may be provided with a control device equipped 
with a light-sensitive coupling member 
(optocoupler), the light-sensitive part of which is 
aimed at one of the lamps to be supplied in operat- 
ing conditions. The said coupling member is then 
included in the circuit in such a way that, when it is 
no longer illuminated - which means that the rel- 
evant lamp has extinguished - the control of that 
pair of switching elements of the converter which is 
no longer needed is blocked. 

Such a blocking of the control action for the 
switching elements no longer needed is especially 
useful if, without blocking, the currents in the use- 
less section of the converter circuit would rise to 
unacceptable levels. The blocking mechanism then 
acts as a protection at the same time. 

In a preferred embodiment of a DC/AC con- 
verter according to the invention, the second output 
circuit contains, as does the first output circuit, a 
coil and a further capacitor, during operation of 
each of the output circuits the associated lamp 
being in series with its coil and shunted by its 
further capacitor, while a junction point between the 
coil belonging to an output circuit and the further 
capacitor is connected to an auxiliary blocking de- 
vice which, when activated, blocks the control of 
that pair of switching elements of the converter 
whose junction point is connected to the second 
end of the associated output circuit. 

An advantage of the preferred embodiment is 
that on the one hand the ignition of the lamps can 
be promoted by means of the further capacitor, 
while on the other hand there is a considerable 
degree of freedom in the spatial distribution of 
protecting components of the converter circuit. 

This preferred embodiment makes use of the 
fact that inadvertent extinguishing of a lamp leads 
to a change in the potential of the junction point 
between the coil and the further capacitor of the 
associated output circuit. 

The auxiliary blocking device may be equipped 
with a timer circuit for delaying the blocking mo- 
ment. Thus the lamp is given sufficient time to 
ignite in case there is no defect. 

It should be noted that a protection circuit for a 



DC/AC converter provided with two lamps is known 
per se from GB 2 131 236, Fig. 6. The operation of 
the protection circuit proposed therein, however, 
has the disadvantage that the correctly functioning 

5 lamp is also extinguished. 

In a further preferred embodiment of a DC/AC 
converter according to the invention, the connec- 
tion between the control device and those two 
switching elements which belong to the same se- 

w ries circuit of the converter is provided with a 
further switch. 

An advantage of this preferred embodiment is 
that the converter can be used for supplying either 
one lamp or two lamps, as desired. Since the 

15 further switch forms part of a control circuit, it need 
be designed for low current values only. 

The invention will be further explained with 
reference to a drawing, in which Fig. 1 shows a 
DC/AC converter according to the invention, to 

20 which two discharge lamps are connected. It also 
shows a rectifier bridge to which the input terminals 
of the converter are connected. Fig. 2 of the draw- 
ing shows an embodiment of a blocking circuit as 
can be used in the converter shown in Fig. 1. 

25 In Fig. 1, the reference numerals 1 and 2 

indicate terminals to be connected to an AC-volt- 
age source of approximately 220 volts, 50 Hz. The 
terminal 1 is connected to an input of a rectifier 
. bridge 3, which comprises four diodes. The termi- 

30 nal 2 is connected to another input of the bridge 3. 
An output terminal of the rectifier bridge 3 is con- 
nected to an input terminal 4 of a DC/AC converter. 
Another output terminal of the rectifier bridge 3 is 
connected to an input terminal 5 of the converter. A 

35 capacitor 70 connects terminal 4 to the terminal 5. 

In addition, the DC/AC converter comprises 
three circuits, each of which interconnects the input 
terminals 4 and 5. First of all there is a first series 
circuit comprising a first switching element 6 and a 

40 second switching element 7. These are semicon- 
ductor switching elements of the Power MOS-FET 
type. Then there is a capacitive voltage divider 
comprising two capacitors 8 and 9, and finally a 
second series circuit comprising a third switching 

45 element 10 and a fourth switching element 11. The 
latter two switching elements are of the same type 
as the switching elements 6 and 7. 

The converter has two output circuits. Dis- 
charge lamps 12 and 13, respectively, are con- 
so nected to these output circuits during operation. 

The first output circuit consists of a series 
circuit comprising a coil 14 and three capacitors 
15, 16 and 17. The lamp 12, which is provided with 
preheatable electrodes 12 a and 12 b , is shunted by 

55 the capacitor 16. The capacitor 15 is in parallel with 
the electrode 12 a , while the capacitor 17 is in 
parallel with the electrode 12 b . A first end of this 
first output circuit is connected to a junction point 
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18 between the capacitors 8 and 9. A second end 
of this output circuit is connected to a junction 
point 19 between the switching elements 6 and 7. 

The second output circuit, comprising compo- 
nents 20 up to and including 23, is practically 
identical to the first output circuit. The reference 
numeral 20 indicates a coil, and the numbers 21, 
22 and 23 each indicate a capacitor. These capaci- 
tors are connected to the lamp 13, which is pro- 
vided with preheatable electrodes 13 a and 13 b , in 
the same way as the capacitors 15 up to and 
including 17 are connected to the first lamp 12. On 
either side of both the capacitor 16 and the capaci- 
tor 17 there are connection members for the lamps 
12 and 13, respectively. 

A first end of the second output circuit is 
connected to the junction point 18 between the 
capacitors 8 and 9, while a second end of that 
output circuit is connected to a junction point 19 a 
between the third and fourth switching elements 10 
and 1 1 , respectively. So the capacitor 8 connects 
terminal 4 with the first ends of both output circuits. 

Up to the present point the description referred 
to the main circuit. The control circuit will now be 
described below. 

The connection terminals 1 and 2 are further 
interconnected by a primary winding 24 of a trans- 
former 25. A secondary winding 26 of the said 50 
Hz transformer 25 is connected to a high-frequency 
oscillator 27, which acts as a control device. 

Two parallel primary transformer windings 28 
and 29 are connected to an output of the oscillator 
27. Winding 28 is coupled to two secondary win- 
dings 30 and 31. Winding 30 connects a gate 
electrode of the switching element 6 to a main 
electrode of that switching element. The ends of 
the winding 30, furthermore, are interconnected by 
a series circuit of two oppositely arranged zener 
diodes 32 and 33. 

A gate electrode and a main electrode of a 
switching element 7 are also connected to the 
winding 31 . The direction of the winding 31 , how- 
ever, is opposite to that of the winding 30. The 
winding 31 is shunted again by a series circuit 
comprising two oppositely arranged zener diodes 
34 and 35. * 

In a similar way as indicated for the switching 
elements 6 and 7, the switching elements 10 and 
1 1 are also provided with a control circuit, which in 
this case is supplied from the winding 29. The 
direction of a winding 36, which provides the con- 
trol of the switching element 11, corresponds to 
that of the winding 30. The direction of a winding 
37, which provides the control of the switching 
element 10, corresponds to that of the winding 31. 

The connection of the control device 27 to the 
winding 28, furthermore, includes a switch 38 and a 
logic AND-gate 51. In a similar way, a switch 39 



and a logic AND-gate 52 are included in the con- 
nection between 27 and 29. An input of 51 and an 
input of 52 are connected to an output of blocking 
circuit SCI and an output of blocking circuit SCII, 

5 respectively. An input of blocking circuit SCI is 
connected to a junction between by the circuit 
elements 14 and 15; an input of blocking circuit 
SCII is connected to a junction point between the 
circuit elements 20 and 21 . The blocking circuit will 

10 be described in more detail with reference to Fig. 
2. The blocking circuit is an auxiliary blocking 
device which is provided with a timer circuit. The 
input 40 is connected to a series circuit comprising 
a diode 41 , a zener diode 42 and a capacitor 43. 

75 The capacitor 43 is connected to terminal 5 at one 
end and is shunted by a series circuit of two 
resistors 44 and 45. A capacitor 46 is connected in 
parallel with the resistor 44. The resistor 44 and the 
capacitor 46 are connected at one end to terminal 

20 5. Another end of capacitor 46 is connected to a 
gate electrode of a semiconductor switching ele- 
ment 48 via a breakdown element 47. A main 
electrode of this semiconductor switching element 
is connected to the terminal 5, while another main 

25 electrode is connected to the terminal 4 via a 
resistor 49. A junction point 60 between the ele- 
ments 48 and 49 constitutes the output of the 
blocking circuit. 

A protection circuit for the switching elements 

30 10 and 11 of a similar nature is also present. 

The operation of the circuit described is as 
follows. 

First the case is considered that two lamps 12 
and 13 are supplied simultaneously. For this pur- 
35 pose, the switches 38 and 39 are in the conducting 
state. 

In that case the control device 27 alternately 
renders conducting first the first switching element 
6 in conjunction with the fourth switching element 

40 11, and then the second switching element 7 in 
conjunction with the third switching element 10. 
When the first pair of switching elements 6, 11 is 
conducting, the other pair of switching elements 7, 
10 is non-conducting, and vice versa . As a result, 

45 an AC-voltage is applied to the series circuit com- 
prising the two output circuits 14, 15, 16, 17 and 
23, 22, 21, 20, which are provided with the lamps 
12, 13. After the lamp electrodes 12* 12 b , 13 a , 13 b 
have been preheated through the capacitors 16 

so and 22, respectively, the two lamps 12 and 13 
ignite. Should a lamp, for example lamp 12, refuse 
to ignite, the ensuing potential at the junction point 
between the coil 14 and the capacitor 15 will 
charge the capacitor 46 up to a potential at which 

55 the breakdown element 47 becomes conducting. 
This renders the semiconductor switching element 
48 conducting as well, so that the potential of the 
junction point 60, 'which was identical to the poten- 
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tial of terminal 4 before 48 became conducting, 
now becomes substantially equal to the potential of 
terminal 5. Since one of the inputs of the logic 
AND-gate 51 is now "low", the same is now true 
for its output, and consequently there is no high- 
frequency voltage available anymore across the 
ends of the winding 28. This terminates the control 
of the switching elements 6 and 7. 

The lamp 13 continues to burn in this case, 
using the half-bridge circuit 8, 9, 10, 11; 20, 21, 2, 
23. 

The function of the capacitors 15, 17, 21 and 
23 is to safeguard that the blocking circuit 1 or 2 
functions correctly also in case of, for example, a 
fracture in one of the lamp electrodes. 

It is conceivable for the control device 27 to be 
equipped with such an auxiliary device that a lamp 
starts at a different frequency from that which pre- 
vails in the operating state of that lamp. 

If both lamps are correctly functioning (ones), it 
is possible to use only one of them, if so desired. 
To this end, switch 38 or switch 39 is turned to the 
OFF position. 

In case of a defect in a switching element, for 
example in switching element 10, or in its control 
device, resulting in that this switching element no 
longer becomes conducting, both lamps will not 
extinguish; lamp 12 will still continue to emit light. 

Unacceptable high voltages in the control cir- 
cuits are prevented by th.e zener diodes, such as 
those indicated with the reference numeral 32, etc. 
. Unacceptable high currents in the main circuit, 
which would be caused by an inoperative lamp or 
an extinguishing lamp are eliminated via the auxil- 
iary blocking devices SCI and SCII. 

In a practical embodiment the output frequency 
of the oscillator 27 was approximately 30 kHz. The 
capacitors 8 and 9 each had a capacitance of 
approximately 0,5 ttF. The capacitors 16 and 22 
each had a capacitance of approximately 10 nF, 
while the capacitors 15, 17, 23 and 21 each had a 
capacitance of approximately 220 nF. The coils 14 
and 20 each had a value of approximately 24 mH. 
The lamps 12 and 13 were low-pressure mercury 
vapour discharge lamps of approximately 32 watts 
each. The oscillator 27 was an integrated circuit: 
SG 3524. 

The DC/AC converter according to the inven- 
tion, as described herein, in undisturbed operating 
conditions, can be used both for supplying one 
lamp and for simultaneously supplying two lamps. 
In the latter case these lamps can be so distributed 
in space that their fields oppose one another, so 
that any radio interference caused by them can be 
negligibly small. 



1. A DC/AC converter for supplying a gas 
and/or vapour discharge lamp, which converter 
comrprises two input terminals which are to be 

5 connected to a DC-voltage source, these two input 
terminals being interconnected by a first series 
circuit comprising a first switching element and a 
second switching element, a circuit comprising a 
capacitor and at least two output circuits being 

w present, the circuit comprising the capacitor being 
connected on the one hand to one of the input 
terminals and on the other hand to a first end of 
each of the two output circuits, and a second end 
of the first output circuit being connected to a 

75 junction point between the first switching element 
and the second switching element, while each of 
the output circuits is provided with connection 
members between which a lamp to be supplied 
can be connected and a control device being 

20 present for rendering the said switching elements 
alternately conducting, characterized in that the in- 
put terminals are interconnected by a second se- 
ries circuit comprising a third switching element 
and a fourth switching element, both of which are 

25 connected to the control device, a second end of 
the second output circuit being connected to a 
junction point between the third and fourth switch- 
ing elements. 

2. A DC/AC converter according to Claim 1, 
30 characterized in that the second output circuit con- 
tains, as does the first output circuit, a coil and a 
further capacitor, in the operational state of each of 
the output circuits the associated lamp being con- 
nected in series with its coil and shunted by its 

35 further capacitor, while a junction point between the 
coil belonging to an output circuit and the further 
capacitor is connected to a blocking device which, 
when activated, blocks the control of that pair of 
switching elements of the converter whose junction 

40 point is connected to the second end of the asso- 
ciated output circuit. 

3. A DC/AC converter as claimed in Claim 1 or 
2, characterized in that the connection between the 
control device and those two switching elements 

45 which belong to the same series circuit of the 
converter is provided with a further switch. 
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